Aryl formates are prepared in a two step one-pot procedure from phenols. Firstly the formylating reagent triformamide (1b) is generated from sodium diformamide (2) and methanesulfonyl chloride in situ, which reacts with phenols 4a -f to give aryl formates 5a -f in good yields. Triformamide, prepared in situ, transforms anisole in the presence of aluminum chloride to the N-(diarylmethyl)formamide 7.
Introduction
Aryl formates are of significance in various fields of organic chemistry [1] . In recent papers [2, 3] a convenient method for the preparation of aromatic aldehydes from aryl formates by means of the Fries rearrangement has been described. Lewis acids, such as boron tribromide, boron trichloride and trifluoromethanesulfonic acid, were shown to be the most effective catalysts for this rearrangement. As starting compounds, several aryl formates of wide structural diversity were prepared in good yields [1] using a new method for O-formylation of hydroxyarenes by means of N,N-diformylacetamide (1a) or of triformamide (1b). The reaction can be catalyzed by sodium diformamide or by trifluoromethanesulfonic acid salts of some rare earth elements.
Actually aryl formates have attracted the attention of mechanistically and theoretically interested organic 0932-0776 / 08 / 0400-0478 $ 06.00 c 2008 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com chemists. Despite the importance of the Fries reaction in synthetic organic chemistry, the details of its mechanism are still unclear. A few investigations dealing with the mechanism of the Fries rearrangement of aryl formates have appeared [4] . In the course of this work, it turned out that aryl formates can formylate phenols [4c] . If these observations can be generalized and confirmed on a preparative scale very likely aryl formates will attain significance as stable and easy to handle formylating reagents for aromatic compounds.
Results and Discussion
The O-formylation of hydroxyaromatic compounds has been performed with various formic acid derivatives [1] . In the present note we wish to report a new, even simpler method for the synthesis of aryl formates from phenols without isolating the formylating agent triformamide (1b) which could be prepared in situ (Scheme 1) starting from the very stable and easily obtainable sodium diformamide (2) and methanesulfonylchloride (3) in anhydrous acetonitrile at ambient temperature. Then, the corresponding hydroxyarene (4a -f) was added to the mixture and refluxed for 2 h to afford the known aryl formates 5a -f in good yields (62 -78 %). The substituents, yields, physical properties and some IR and NMR spectral data of products 5a -f are summarized in Table 1 .
In a series of papers [2, 5a -d], novel formylating agents and their formylating potential for aromatic compounds in electrophilic aromatic substitutions have been evaluated. A review article on new methods for direct aromatic formylation was published recently [3] . For example, triformamide (1b) in the presence of aluminum chloride was used for the preparation of numerous aromatic aldehydes [5a, b, d]. That is why we decided to explore whether the above described one-pot approach could also be applied to the direct formylation of aromatic compounds. Triformamide 1b (Scheme 1) was prepared in situ, but in 1,2-dichloroethane instead of acetonitrile. Then, equimolar amounts of anisole (6) and anhydrous aluminum chloride were added, and the mixture was refluxed for 2 h (Scheme 2). The colorless crystalline diarylmethane Table 1 . Synthesis of aryl formates 5a -f from phenols 4a -f. IR and NMR spectral data for 5a -f a . Table 1 ).
derivative 7 was isolated after hydrolysis as main product (yield: 40 %). Its 1 H NMR spectrum shows a singlet for the two methoxy groups at δ = 3.78 ppm, a singlet at δ = 8.23 for the formyl proton and at δ = 6.33
for the methine proton. The 13 C NMR spectrum of 7 also confirms this structure. The product 7 has been prepared earlier [5a] from anisole and diformamide in the presence of aluminum chloride.
